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(54) [iisii9(9«Di] mtm?imimii9m<o»^mxp>tofmm. mfidtmomiuit 



(57) 

L < \tE.mm<D 1 ax« 2 ajii± j: 0 ^mm-dm 0 ji 

(3) : 

Ut3] m2+i_^ m3+x 0,+x/2 (3) 

M2+:Mg, Mn, Fe, Co, Ni, Cu, 

z n siitf 1 miitit 2 m&.±<D 2 m^m, 

M^+:A1, Fe, Cr. Co. 1 nifi^^mittl^ lU 

^tcit2mu±(0 3m^m, 

0. 1^0. 4 «:«-r. ) t^^^ti^m^m^^^ # 



(2) 
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m^l] ^ (1) : 

CM^^., (OH) 2 ) : (OH) X • yH2 0] 



(1) 



(S:*. : Mg. Mn. Fe, Co. Ni. Cu, Z n t>:ltf ^-S. 1 

M**:A1. Fe, Cr. Co, I ni}^i,Mitti?, 1 Mtftlt 2m&i± 
y : 0 

0. 1 g X < 0. 4 ^^-To ) 

•v7r:^n^m^m7m<m(Dmmiz. mmm. rmm^h m^m2] sc (2) : 

L < ttHS^CD 1 axti 2 aiit± J; 0 7^cSft!ll*«® D )i [ft 2 ] 



CM 



2 + . 



i-x Alx (OH) 2 ) C (OH) X • yHj O) 

y : 0 J;«3:;^§l^Sg|S[o 

0 . 2 ^ X < 0 . 4 o ) 



(2) 



M'\-^ M'\ Oi + x/2 (3) 



(3) : 
lit 3] 



(^tfix M^* : Mg. Mn, Fe. Co, Ni, Cu. Z ni)^ ihMitn?> im^ 
M'-^:A1. Fe. Cr. Co. 1 ni!>^iMiftl?> 1 mtftiiZmKl 
0. 1 ^x< 0. 4 ^a-To ) 



(4) : 
lit 4] 

M^*i-x A 1 K Oi + x/2 (4) 



(3) : 

[fl:5l 



0 . 2 ^ X < 0 . 4 -Sr^^o ) 



(3) 
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M = *,-, 0,4,/2 (3) 

(^tfj^ M^*:Mg, Mn. Fe, Co, 

M^* :A1. Fe. Cr. Co. 
CD 3 m^Mo 

0. isx<o. 4 <&^-ro 



Ni, Cu. Z ni}^i>Miin^ im^ 
) 



It. 

(4) : 

M2*,-x A 1 X Oi + ,/2 (4) 

0. 2 ^ X < 0. 4 ^^-To ) 

[0 0 0 1] 

M**i-x M'*x (OH) 2 ) ''■^ CA-x/„ 

(^*>M*^:Mg, Mn. Fe. Co. 
M^"^ : A 1 . F e, C r. Co, 
A»- :0H-, F", C1-, N 
(CN) 5 '-, CHs CO 
^ >^<Z) n|Bf©T — ;t >o 

0 . 1 g X < 0 . 4 ^^t" 
[0 0 0 3] LDHtty;U— y-'f h CMg (OH) 2^ 



[0 0 0 2] 

m^(D^m] /W h*0:$'jl/-y-f h (Mgg A 1 2 (O 

H) 16CO3 • 4H2 o) > RUue-A\7bm(D2m 

•A<D-'^^ (5) T«t>$n-5. 

[^b7] 

• yH, OD (5) 



N i , C u, Z n^^CD 2 ffi^JSo 
Os - , SO4 COs F e 



) 

CO3 ^--(^>izM-r^mnmmi6x:k^ 
[0 0 0 4] ^(DLDH^mm-r^t. )ir«a*«*«33o 

O'CjgtcSfi^^tcBJiTKb. 3 0 Ore^iT'ttOH*© 
iBS^IK7KtC02 OIMIII*«@::0, 155 0 0-7 0 0"C 
TjS (6) : 
[<k8] 



(4) 
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M2^-x M'\ Ol + r/2 



(6) 



(^tf'xM'^rMg, Mn, Fe. Co, Ni. C u. Zn^02fl6^Jlc 



M' 



Al. Fe. Cr, Co. I n^©3 



0. 1 ^x< 0. 4 ^mto 

[0 0 0 5] ±m(Dm^m^i^DH\zm^i^.(Dm-^ ^ 

[0 0 0 61 *f§BJtt. €£3l5J;Oit#<fffcnTliS|i5 
g-A 1 ^LDHO^i)-^!^<£fflliSM:^^fefCj;«.^ 

CM^^-x (OH) s ] C (OH) 



) 

mm. -mm. l < \%-Bmm.<r> i axtt 2 aj^;i± j; 0 
sii«d^*ijOi^iinTii-s>^fi^<^saJ^©Mjiffi. mix 
{::-?-ne.©s*BS:is:ffl \^Tdsim.<n>mvm\z-D\i^x<r)m.^ 

[0 0 0 7] 

[^B>^d^'^^L.J;5iT-2)^] LDH<h# 

t) L < ttH»3S® 1 ax« 2 aet ji.t d u 

[0 0 0 8] 

m(Dm-^i^^m^rzib\z. mMm^^mmzum. 
moyLDH^mmLxm^n?> (m2+, m3+) o^'i't'' 
©^5i-^i^*fflti-5<i:. mmmmxLDHmm=s:n±T 

[0 0 0 9] ip^, ^mmit&.T<DmM^^^-r^, 

(1) (1) : 
lit 9] 

X • yHz 03 (1) 



(S;t|J, M*^ : Mg. Mn, Fe, Co. Ni. Cu. Z n t>il{f tlS 1 
f^ii 2 m}il±<D 2 m^Mc 
M^*:Al, Fe, Or, Co. I n bi^tf tl§ 1 @* 2 ^J£(± 

y : Q j;»3:*:^v^ll?g5:o 

0. 1 ^x< 0. 4 ^^-To ) 

x^^ti^m^mymim(Dmmz. mmm, =:mm'h (2) (2) : 
b < tt=»ii© 1 axtt 2 aK±<fc 0 s«ii*ti5( 0'^ [fk 1 0 ] 

CM^\-x A K (OH) 2 3 (OH) . • yH2 0] (2) 
(3:if>, M*-' : Mg«/£«Z no 

y : Octt?:^^^,^^l^o 

0. 2 ^ X < 0. 4 ^a^o ) 



(5) 

^tlXl^^mSiE (1) {'fB®«1g^#:o 

M^^-, Oi + ,/2 (3) 

(^ipvM'*:Mg, Mn. Fe, Co. 
W*: Al. F e. C r. Co. 
0. 1 Sx< 0. 4 *S-^o ) 
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(3) St<c«*g?jt;i^^inl^LT#^n-5SC (3) : 

iitl 1] 

Ni, Cu. Z n*^&3S{^tlS IS* 
I n*^bil«nS 1 at^«2@£t± 



(4) mikm7m<m^mmhxmibti:s>^ u) 

M^^-x A 1 . 0, + ,/2 (4) 

0. 2 < 0. 4 ^^-^o ) 



mmn.rxKm^i±^:iii=^nmiiri>mm (2) iza 
(5) MiR«*Kjbife«'ijpf^uT#e>n5S: (3) : 

litl 3] 



M^*,-. Oi.x/E (3) 

(S;*x M^* : Mg, Mn. Fe, Co. Ni. Cu. Z ni>^ h>Mtiti:S 1 Mt. 
2 ffiJ«±iZ)^(0 2 fl6^«o 
M^+:A1. Fe. Or. Co. I iD^^b^J^nS 1 ^tt 2 aiy± 

<z> 3#&jgo 
0. 1 ^x< 0. 4 t:^-to ) 



(6) m^m^i)mi)tm7mimiMvxm<^n^ 

(4) : 

[fki 4] 

M«*,-x A 1 , + (4) 



[0 0 10] 
SLDH«, (7) T*$tl-5, 



0. 2 ^ X < 0. 4 ^^-^o ) 



(6) 
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CM = *,-x M'*. (OH) 2 ) CA"-x/n • yHt 03 (7) 

(^*. M**:Mg. Mn, Fe, Co. Ni. Cu. Z n *^ 1 

M'*:A1, Fe. Cr. Co, I n C)StirnS 1 /t« 2 aiii± 
O 3 ffi^Mo 

A-:OH-. F- . C1-. NO3 - . SO*'-. CO3''-. CHs 

COO- . =.^m.^^y^ ^^)'f)vm.^^>^<Dnm(OT—TSr 

Ctie.coit'-CC Os '-*<jiF*Ll^o 
0 . 1 ^ X < 0 . 4 

n : A (T^>i-» ©l^^-^tyffiiJ: 
y : 0 J:>3;*:il^^^ <&^-ro ) 
[0 0 11] ioffs LVitti^ig^ibTffli>f>nsL Wkie] 

DH«, (8) 

M*^-x A 1 K (OH) ! ] ''■^ C (COs ) x/2 • yHi 0) (8) 

(^tfs M'* : Uu'ttLl.tZn 
0. 2 ^x< 0. 4 

y : 0 ckt):*c*i.>IIIS ^^-^o ) 



ti^s -^ic (8) T*$n-5 (CO3 ) mLDH^m 
mt^izit. m^itugc 1 2 (x«z nc 12)*^ 

JgtA 1 C 1 3 7icmm<D&^m. (Mg (X«Z n) : A 
1=2~4 : 1, ^:J|/Jt) f' A 1 ©ij^^J-C^rJU^tC^S^ 
T^Na2 CO3 *^S:JDA, «^t'J;OHC 1 tK^ 
JKX«NaOH7K^^TMOpH*9~l OSSJciPS 
L. 2 0~9 0"CgSfCiS^, • it 

mhtz^^m^^m • 4 o~7 cct^-t-s 

[0 0 12] Sfc, — ^dS; (7) T^$n-5LDH<£rS 
jg-r-5{C«. Mg^ti«A lifitJ(i1-fc:, ftS«2jaB&i;^3 

ige.n§75^ (CO3 ) ®T;iciiLDH*s!ji-rsfc 



^T&s, migs (ma, =*^3-'7— K5 0 
0 . ^3 -u- K 1 0 0 0 ^a^b^xli m) s 

[0 0 13] (7) . (8) T^Sn^L 

D H^m^mm t vx^^m<D l d h tn^ t 

tt, ±I2(D— ^SC (7) (8) T^^n-SLDH 

5rfflt\ ^msjni^LTfi^n-sic (s) : 

[^tl 7] 



(7) 
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M''*,-, M'\ 0. + X/2 (3) 

Q^fp^ M'^:Mg. Mn, Fe, Co, Ni. C u. Z n!{»>^;S»itiS 1 @* 
M**:A1. Fe. Cr. Co. I n biltfti^ 1 ^tt 2 @Ji^± 



0. 1 ^ X < 0 . 4 -S-^fo ) 

!KlJ tBSfiJTS. ) (4) : 

[^bl 8] 

M^*,.K A 1 K Oi + ,^E (4) 
M'* : Mg, ttzitZ no 
0. 2 ^x< 0. 4 ^^-To ) 

T5^$n^i^^i-«ti (OT, r (m2+. a 1 3+) o,^^)- 
n^-r^m\zAmm^mzu\^^mm^ l d H/iffifcm o 

DH*^e> (m2+. m3+) 0«i^J-^ii)^Vi« (m2+. A1 

omt^<^^n^rzii>(Dmmu&\t3 o o~8 o o 

"C. ff*L<«5 0 0~7 0 O'CT^O, inf^B#rBlJil 
[0 0 14] *nl^L.Tf#?.nfc (m2+. m3+) OI^^^ 

i*®'^>h-x, -JtatLTttX^S'n— X, v;n — 



CM'^-, M»*x (OH) , ) (OH) , 
(^*. M"* : Mg. Mn. F e 
: A 1 . F e, C r 

(D 3 {ffi^Jlo 

y : 0 J;»):^^i^|lito 



X, 7^1 — Xfj:f. E.mmtLTit^'y^ /-X. v 
;uNh'j;i--x, ^u^h-x/cc£/5^*^JSt^tis*^, :i 

(m2+, m3+) Ol^^^ife^t^ti (m2+, a 1 3+) 

[0 0 151 nmmmx' (m2+. m3+) oi^^^igjgfeti 
^m^^^^it (m2+, a 1 3+) om^^^mnL. s 

J«^J-il-JJfe?tb. 4 0-8 O-CT^j^-rSCltlCctDIi 
(m2+, m3+) O^^i-^iiJ^litt (m2+, a 1 3+) OlSt 
[0 0 16] n^LtzLDWt.Tiimm'PiZCO^ ^--(:t 

yfj^-si^nm^j^t)^^. (i) : 

Utl 9] 

y H2 O) - ( 1 ) 



Co. Ni. Cu. Z n;ii->t>S(ftlS 1 at 



Co, I n*^t>«{ims 1 S*7ttt ZSJIiii 



0. 1 ^ X < 0. 4 ^^-To ) 
T*$n*®1*«*SJfl:i^. iKtWiSC (2) : [ft 2 0] 



(8) 



4#^¥lO-279307 



CM 



24 



A 1 X (OH) 2 ) i (OH) , 
(^tf^ M** : MgtfzitZno 



yHj 03 



(2) 



0. 2^x< 0. 4 ^mto ) 

(®«» m mo 1/ (m2+. m3+) om^Mi^^^'' 

« (m2+. a 1 3+) om6m^<Dm. g) « (m2+. m 

it^-^it^mmA^mmms. (m mo i/dm^ ) ajtm^^^ 

{t<h*#<, dOiig^OH^JiiC (9) : 
Ht2 1] 



[0 0 171 mfsnzwK>ji,^n^mm(Dmimm<^mm 

(Dm-^. ^oiiOjx*n-5« mmm m moi/ 

X/M = K-C''"' (9) 



C^Efx X : St^Sm mo 1 
. g 

C : ^mmm. m mo l / dm' 
k : m m o 1 
n : ^m^o ) 



T^$n-5 7P-r>h'J y t: (Fr eund 1 i c h) 

[0 0 18] ±SfC:fetiT, xXhOlSHTtt, n^2 
t/iSCltdie), (m2+, m3+) 0|gi5i^^ti« (M 

[0 0 1 93 fl5feL;tLDHi:|tSt©^S-&«^f3-P(rJ 
(doo3 ) ^^^^li. wmm — 7.. ii^^ 

CCDS4i:LTtllScoOH»j5SLDHa2^Mt 

[0 0 2 0] K(^^^^<D^Si(DFT- I Ry^-^i^ h 
JPcfcO. -£-<D2 9 2 5cm-lf^ifi(DC-H#)SSfilb. 12 
0 0cin-lf^jfi©C-Off^. 0-H®F«9^:ftffil!l. 10 

9 5ciii-i#jfi©c-o-c#)®iii()CD®jRe-i'(*itt3 



[0 0 2 1] mmmx\ ^"f^tmcxmmmx^^^ 

I — X (3<H, 3ffl) (A*SO#iBg*8 0%) , 
^h-X (2<a. IfS) . •7>y-X (20, Iffl) . 
^;i/=]-X (lis, OfS) <i:C:<D|litcM^J>LTt^-5fcJ6 
»C-e(Dcfc'5^£Wc;^ofcfe©<i:*iJ»r$tl.5, I'ife. (M 
m3+) O^^J-^tl^t^i (m2+. a 1 3+) Of^^i-^ 

Uxmm%\zmt^. ^^i?fe-5Xi7p-x«, 

OfiLS^^tC J; o T;«c# < ^S*Sl:J--& <i:*iJ»rT'# -5. 
[0 0 2 2] LDH'x5tOii^nfcllSS»m (x-f > 
>3» TSCtt, CO3 2-<:t>«:-^tr* 



(9) 



0-279307 



mm (0ijA«Na2 C03 7mm tm^^^^-t^z. 
CO3 ^--(:t>^mm (.'pmm) ^mo&ts 

ios^o. CO3 ^-mm. R!t^umi!fii^<t3i^mmm 

g^Srl 0 0~1 0 0 Om mol/dm3<7) 
Na2 CO3 Tfc^^ (2 5-8 Ot;) tC^JPLTftMT 

s 2 0-6 0 %i^7iimmm^^-r?>o z(Dm 
f^5r^[H]< mm(D\mi 0 o%jfi<*i*^?K 

[0 0 2 3] *fS?««W«®ffi^fflliTlH|iRUfefliS* 

nmmr^ \z ©x-r >^ -ts v- 3 >sjss:*ij 

[0 0 24] mm-f)^^ K) mA^tifz ldh itmm(Dm-{ ^ 
>d« (OH- ) (CO3 2-) \z^m\^-c^^^ z.n 
^^m-^\^. mmsmt^z.ii\z^y)}i^%WM(r)i. 
TiH\zu*), ;ins:3 0 0-8 0 orjciniii^aia-rsc: 

[0 0 2 5] «a®*«C03 2--f ;r>Sr^^T 

^0, «^*t:^-€-C'sAtlS<!:, CO3 2-<^>dWBl 

10 0 2 6] 

«l^»WfCJ;^ll»iSd^ffl^Tl 8 0-22 

[0 0 2 7] (•^bR^JI) LDHO^fiKl 
imo l/dm^ tg^*j@»Px.pH= 1 OfcHg^L-fc 
Imo l/dm^ Na2 CO3 tK^JSS 5 Ocm^ ^ti— 

i}-\zxn. }imi.tiifi^AO'K:\z^-Drzo ^z.^im 

o 1 /dm^ MgC 1 2 7K^?S4 0 Ocm^ t Imo 1/ 
dm3 A 1 C 1 3 *^^2 0 Ocin3 ©^i-&!^$rrSTL 
fc. Clora, 2 mo l/dm3 N aOHzK^^^JSTb 

m.<Dv>H^iQ\z^-orz, mrmT^. 4 0"CTmpBi 

3>TC 1" -1':t>i&i^Sb. MtClmo l/dm^ N 
a2 CO3 *^a?3 5 0cm3 Srini;!, 5 l^raJOf^SiJ-r 



AIq 33 (OH) 2 3 C (CO3 ) 0 165 ' 0- 

5H2 O] "-33- -e^$nsstt*g*K<bti (LDH) 

[0 0 2 81 (^J*«SJ2) LDH©^fi£2 
Imo l/dm^ ^*ig«lni^pH=9CiSSILfcl 
mo l/dm^ N 32003 tK^J^S 5 Ocm^ S:t*— * 
-«cAn. «j^U/i*^*^>4 O'CtC^ofCo ^C-Nlmo 

1 /dm3 Z nC 1 2 *^;K4 0 Ocm^ i Imo 1 /d 
m3 A 1 01 iimm.2 0 0cid3 ©ii^i^^MTU^c, 
;i<DFp1 2mo l/dm^ N a OH*^ji^^ilSTL?S(Z) 
p H$: 9 (C^-p fc. ?iSTi^7«. 4 0 "CT 1 P^FBUt^ L 
/S*^e.^J5gLfc, 2 4I^K»B^. x:^>x— >3>T 
0 1" -f:t>€r|^*L, MJClmo l/dm^ Na2 C 
O3 7Km?S3 5 Ocm^ §rJa;^. S^Felttll^aSitl- t 

+^*iSfet^bfc^, 6 0'CT24li#ra 
«BEia®U;/5:. ^^nfc^^Wi, (Zno.67Al 
0.33 (OH) 2 ) "-33+ C (CO3 ) 0.165 - O- 5H 

2 O] 0-33- -tl7h^i\.^mWAim.\m (LDH) 

[0 0 2 9] 

mmmu (Mg2+« ai3+) osft5)-«#)®^fefiK 
-&j5£0iiiT»e>tifcJn*it;^cS!^bi^ (LDH) ^mm^ 
-Q^mmmm.^. soo-c, 2i^rBiinii»«iaTs:i<!:»r 

[0 0 3 0] 

\%m\ 2 ] ( Z n 2+. A 1 3+) 0||ft5J-»!^0*B!t 

^fig0ij2Tt#^>nfcB^^«*^<t:#j (LDH) ^mmm 
TSa^ffl^'t', 5 0 0*0. 2B#FBm^5!is-r^:it{c 
Zno 67^1 0 33^1 i65 T'S^^n^^^i-«#)Sr 

[0 0 3 1] 

[|liS^J3] (Mg2+. Al3+) OWi^m^b.'S^mti 

*S£«ai 1 -e# etifcf^^W^ 0 . 2 g 

*^?S5 0cn|3 (c^jpL,, S^^amTT, 2 5'CT4 

«6 O'CT'2 4BtWMff^«|L. W^mf^ (t'WB) 

tfOWS^&TOCth (i^*«IKIg^)-Wtt) »Ccfc^T5i-W 

S. C (m mo l/dm3 ) tKSfi. X/M (m 
mo g) OH^$. 01»C^L;t. ffi© 

mi^^^mMWit\%^1)^Z'>1s.\,\ ^fz. &^omX'ii 



(10) 
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X/M = K . C»/" (10) 
(S:*. X : IRM m mo 1 

M : (Mg'\ A 1 O.lii^MCDfi. g 
C : m mo I /dm* 

k : m m o 1 y g 
n : ^86: *^t-o ) 



TS^^ns^D-OhU-y t (F r eund 1 i c h) 

(ommRm^^mmu ^<D^m. (k. n) ^ 

1 IZ^Ltc, 
[0 0 3 21 

7 0-1 vti cD«SlRSA®£Sci2>ffi 



ti IS 




k 




n 




1 


, 0 3 


3 


. 1 




. 0 


. 8 2 


4 


. 1 




0 


. 6 9 


4 


. 3 




0 


. 5 3 


3 


. 9 




0 


. 1 1 


3 


. 9 



[0 0 3 3] mi^Kl. ti-rtl©«-&fen^2 tT^j;^.;! 
tA^?>, ^^^mMOi^mmM HZw^Lfz (Mg2+. ai3+) 

CMgo. 6 7Alo. S3 (OH) i ] C (OH) 

CS;«t>s Sa : li^ ^ X: 0<fc!3:^# 

[0 0 3 6] 

- 1 

— ^2iS®Na2 CO3 *^^5 0mnc, mMm3(D 

0. 8m mo i^mm) ^mML. ^mnm^T. - 

^iaS (S 2 OSJSiSS) T 4 8 B#raig toVfzo RfB 



om^mtmmmm^mmr^^nzj:r). its©® 

[0 0 3 4] *fieLfc*%B^®1«^^li:{Ct3l,^T, 

\z^^xm\Eim:^^p hji^oj&mmmm. (dgos ) * 

Dl'^^i. y}li7h-7., li'y'yV—T.. -^y^—T.. 
i^;i.3-X^O#ltS)6i0. 7-3. 0 (m mol/ 

g) iS«Lfctt-&^*:0«^ttf5jtifc7. 6 A 
T*0. S;^c-»S®Xi'P-X*^0. 2-0. 3 (m 

(LDH) *^'±t;^d:l9l£®PB^Ilffl (dQos ) «7. 6 A 

[0 0 3 5] *«b^c*|g|BOlt^miSC (11) : 
[Yb2 3] 

. »3 • (Sa) X • yH2 0 ) (11) 

^mm . y : 0 ^fo±M\i^m^o ) 

@a?5i-itL. @^±j«#»«6 0'CT2 4B#raiftJEe: 

^mm iz,ii^x^mL.rzmt^^^tt>. KJtmz^^i^i 
\z^^nTi,^ytmmo^mii(Ditiigi^r>mmm^htisb. 

^(D^m^m2iZ^LtZo 
[0 0 3 7] 

m2] 



(11) 
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m m Bs.fts.Am n a , c o . 

(m mo 1 /dm' ) 
7)]^^ h-X 2 5 5 0 0 

h-X 2 5 5 0 0 

V > y — X 2 5 5 0 0 

ir/I^O-Ti. 2 5 5 0 0 

;s — X 2 5 5 0 0 

h-X 4 0 5 0 0 

y)Vi7 h-x 60 SCO 

1--;^ 8 0 5 0 0 



^mx$>^rzo 

[0 0 3 8] 

-2 

mmo^mmmo. i~o. sm moifflsji) 
m izj:-^T^mLrzm^^^i^tb. Kitrnzm-^mz^ 

[0 0 3 91 
C«33 



m m 






lis 


^ C%) 








1 B«fe 




3 Q% 








4. 7 




5. 5 


8. 4 




1 


3. 8 


1 


8. 5 


2 0.3 




1 


0. 4 


1 


3. 2 


15.9 




1 


6. 2 


2 


1 . 5 


2 3. 8 


7.^ O-y^ 


• 1 


4. 3 


1 


4. 9 


16.3 
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mmm s ] ( a i - m g ^iisii^jn) 

#UEg:7-/'fbx^i/>:iriig©?L{ba^m(DM*m#7K (ptfems23o 

Oppm) (C-OliT, A°— :7;i/:t-D:^^iS7>^X>^:X^A (C7F1 5COONH4) 

(DmM^mMvrct:!^ 1 4 sppm T$>^rco :i<D7Kmmizo. aNcoTKm^b 

(D^mi'Lizm[:r)v^:^^At^i\:^^^^zy^A(Dm'^7i^mm iki^^-i^y 

4. 46inmol (i^TK't' APFO <D 13 "EJVm) . Mg^+'f 8. 92mmol aPFO 26 

^lomL ^smmmfrmrvfco mr'p\t7>:fy'-m^m\f^x i 
0 orpm i^mi^^mnr^o mT<Dmo. 2Nyi(mit'rh^j^j^7Kmm^m:M:m 

^ tmzB^t^m^^mvp^^Tco z.<Dm^:^mm<DmTmmm s mm-vtJi:^ 
(D^mumTi^r^. m.i^^w±ir^ t^]j^\^r^Vi:mtm^i!)^zm^VT. 

W(DTA), m^WTs^^ hMlK) . XRD-C^^VTc^Z.^. ^^jmy^yit 

12 
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m izmmr^ tr- ^ :fe j; zsmvtmyi^.mitmzmm'r ^\±-^ -m^^ $ nfco 
10 mmm4:i (Ai-zn^-^miz^^mw 

Oppm) IZ-^li^X. /'^—y)V^ti:t^^ymT>^::iK7J^ (C7F1 5COONH4) 

(Dm^^mMhtchZ^ 5 0 oppm Tabofeo Z(D7i(.mmzO. 2N(D7imit 

'rhv^j:^7Kmm^mmvxDH^7},zmm\^rco mmt2 6x:x;^'Drc. -a 
15 iz^(Dmm2 oi.izmitTjvs.:^ryj^^i^^^^(^f^^yi^^^ [Ai3+-r:t> 

30. 2]imiol (WtK^ APFO ® 1. 3 ^;Hg) . Zn^+^f > 69. Gminol (WyK^ APFO 
<D 3. 0 ^;W0) ] fUl 0 OmL ^3P#FB^>J>ntT?iTbfco MT4^«y>;^J-M 
^m^^X7 5rpm -e^S^^Mttfeo riT^PplO. 2N7X^'fb:^hU^A7K^^ 

t:m:^mTvxpHi}i6. 5&,±7. 5sirf\zf3i^j:'^\,zmmvrco mitr)\^^ 
20 =-^Atmtmm(DM'^7mm(DmTmm^^m<m^^%B^<Dmi)mm^ph 
&^tmz^^mwi^^mvttbi^rco ^(Dm^7mm(DmTmi^WismmxtJc 
m(D±m}mTvrco m:i^^i^±T^t^mvrcix:m\t.m'^ti^\zt^mv. m5 
^x^^izm^iyfcio ±mm\tm^mmx$>^rco it^m^suna (D^^y-fy 
>y ^ jv^-xmMVfcio ^.(Dikmm^mm^ii? ox:xi s^ra^j^^-erfeo 
25 m.mm<D^^mmuQ 5. 2g x^-dTco ^(Dm.m\^rcVi:!mm^^mmmm^ 

*f(DTA), h;HiR) . XRDX^mvTct:!^. ^^jmyy^h 

jL^uymmizmm-r^ tf-;^ tm^:^>^m^mA {n'-y)v^u:^^^> 

13 
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mm&jm.\\M t.mz.^m^t^ ■ho^-^^z.t f)mm-^nt^o zi (D±m.m^^ 
5 -oxm^^yi^m^hmo^^n^n-y )v:tu:t^ >m(Dm^mt9 9.4% 

^:©^i^b:feM#i4 Og 1 2 Og io%)(c:iD^. m 

10 mmvrzmm^(D^mmm}it2 7. eg Tab ein^ DTA^jsd;^^^! rt^^^it 
TMo^-i }vmt\z'j^m-^m^o r^-()vm^^WL\^. mmvxn-y)v^u-:^ 

15 

'^\)myv >fbx^ v >WJii®^fbM'&^®Mmmg^7K ( p t f e mm 230 

Oppm) t^V^T. A-:7;P:tO:^i^:57>MT>^:n':7A (C7F1 5COONH4) 
(D^m^Wmi^r^iii ^ 5 5 0 0 ppm o fco (DtK^^JCI 0 . 2 N (Dimmit 

\z. zL(Dmm2oi.\zm\:.7)v^::^^2^t.mt'^^^y^h.(Dm^imm cm 

46.4mmoI (gbKif APFO 2. 0 , Mg^^-Yrt^ 92. Snimol 

7K4> APFO <D 4. 0 ^;H§) ] ^tH 0 0 OmL ^ 3BtrBl/&HtT?^Tb7to riTif^ 
T>:^-M^ffiViT5 Orpm xmW^mntco myo^mo. 2 N7jcm'ft;:^ h U 
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Sum (Dy<>y'^>y^j\,^-rm.mLrco ^(Dmm^mm.^t7 ov-^m. 
m^-xrm.mi'rco tt^mo^mmmitee. eg •v$>-z>r^„ ^t^Ltcitrnm^ 

#u my ^y<tx,^u>mm}zmm'§r^ tm^nryw^^'mi in-y jv 

^m^nfeo ^(D^tti^^. <i<ommt^^)myyit:£-9-v>mmt.m'i^y 

ppm T^D. ^^^xm^mMmi\:Mi(D^^ri^n--y )V:^u:ti^ ^ ym.<Dm^ 

^^9 9. 4%Tafeo^o '^tc±Mm(D-^')myyi\:X.^Vy<Dmmt5 Oppm 

1 5 ux 3 B^r^lM^ UiTco ^<D^, rot: Jcjnl^ LT^^^i^^itSij L;to 
bj/bi:ci;5> i}^^)y vit:i.^vymm\zmmt^}^-^i)m\i^'^ntco 

20 i?^>M4. Og^#7fc„ 

ClliS^ll 6 3 (Al-Zn m • itMtC J:^lEliR) 
•^^imy ^yitJi^Vyl^m(D%i\M^^<DmMW^A:. (PTFEii^230 
Oppm) JCOViT, /1->';U^P:ti7i5'>^T>^nr>A (C^Fi 5COONH4) 
25 ©^i^^2l"J^L:^^C5 5 0 Oppm Ta^ofeo ilODzK^^tC 0. 2 NcDzK^Yb 

\zz.(Dmm2o-L\zm^T)v^::^^2^t.mfm^(Dm'^iii^m, ik\^^>i^y 

15 
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30. 2nmol (#7K4' APFO 0 l.Z =EM^) ^ In^^^-ty 69. Gmmol (^TK^f APFO 

(D 3.0 ] ^1 0 omL ^ 3 i^FB^j^HtT^gTL/fco mf^uTyti-m 

^m^^XY 5rpm TMi^SrJglttfeo mTomo. 2 N^KMib:^ h U AtK?^!^^ 

10 m.i^(D^mMmu6 5. og -r^-^fe^ ;i(Df^^tufett^i^^^M^a«^*t 

(DTA). bMiR) , XRD-e5^^Ufct;i^, Ea:7 -/'fbX 

4%l!^ofe« S;/b±ltlt®3i^UEg:7^;/'fbX5^W>(D^gmt*5 Oppm T^^Tab 

20 :i©|gj^bfe^^t/4 Og^<hD. i20g cDjii*^^JcJn;t. ^iaTS^rsI 

fc^^oT#eb, ±jiO Zn -i^yh Al '1':t>^^ty7R^?St, TBOrt-f 

25 )vmii.\z%m^'±tz.. z.M<)vm-^%m^. n^\^xn-y)\^:^u^^^y 



16 



wo 02/10104 



PCT/JPOl/06451 



Oppm) \Z^\,^X. /'^-yJl:^U:t^^>my>'E-^A (C7F1 5COONH4) 
<Dm&^mMVrct:i^5 O Oppm Tabofe, COTiam^iZO. 2N(D7^m'it 

\zz.<Dmm2 0L\zmitT)vs.-^Atm.it-^^^iyOA(Dm'^7iimm m^^ 

'r:t>46. 4iiimol (m7K^ APFO (D 2. 0 ^J]/B) . Mg^+'T^f > 92. Smmol 

mo <D 4.0 ] ^1 0 omL ^smmm-fxmrvrci. mr^^^ry^ 

10 mm^m:^mTV'Tx>m^9]^±i ow.Tizu^j;:oizmmvrco mtrji^^ 

mm^t^ib^tmizB^tzm^^^vti^isbrco c<Dm'^:^mm(DmTmth'^3 
mmxmm<D±mm-7 vtz.. mw^w^-t^ ii^i^\^tcn:m-m^mztm 
m^6^x^±\ztmvrco ±.m.mt.m^mmx^'otz.o ttm^^sum <d 

yyi[:ji'^u>mmizmm'r^}d:—^i:m^:t>^m^i^m 

^ ^ ym.) \zmm-r^ if-^:^^zsmmM7i^mi[:mizmm-r^ }±-^ tm^-^ 

^Wfim m%.-j\m.\\^m t ^ iz^zm vrz.%(Dxh^r.L i)mm ^ nfe. c <D±.m. 

C(Z)^itL';^a:m#»4 Og ^to. 1 2 Og \W\zmx. ^ 

17 
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5 mmms} (Ai-cai^) 

Oppm) JCOViT> A— :7;|/^D:t^3'>mT>^~<^A (C7F1 5COONH4) 
omm^m^VTciiZL^l O O oppm Tfeofeo 75::^^ g^7jc4'Jc:^#bTVi^ 

ZL^2>.t.m\lt!)V-y^h>(Dm'^imW. IkX^^^^y 2. 32inmol mi\fi^ APFO ® 
1. 0 ^:;W^) > Ca2+-r:t> 4. 64inmol (S^Kff APFO (D 2. 0 ^;H§) ] 1^ 1 OmL 
&3ll#rBl/^)Hj-T^iTb;/bo MT4'^*T>':*J-S^fflV^T5 Orpm T^^^Mtt 

15 fc, ?jiT<Drao. 2N7X^^b::^^u^7A7K^^^^iil:?iSTbTpH>&^9m±l 

m(Dmyumi''^u<n^^^i^'^(Dmi)m'^'^^^^tmzB^mm.^^^iy 
i¥±T^ii^^vrcttmt.m^i!)^izmj^v. m5^t^^±izmvrco 

(IR) , XRDT^WUfeic:^, 4?UBg:7^:/^l:x^i/>1tMmM-r^tf- 

25 m^^7i!m^tmzmm't^\:f—^Mm}i:^'^nr:io ^(D:it7b^^. ^Koticmt-^ 
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C^*I^J9] (A 1 -Mgm • C9F19COONH4) 

•^-vmy y^[:j:-9'U>mm<D%im^'^(Dmmw:m7ic. (PTFEii^23o 

Oppm) iz-Di^^T. A°-:7;U:tP-7^:^;>^r>^r:r>A (C9F19COONH4) (D 
^m^mmi^r:iiz:i^5 O Oppm T^o^o JKT^tK^^JCIO. 2NCD7Km'^fc::^ 

-f :^-> 1. 881M0I (#7K4' APFO <D 2. 0 ^;i/fg) . Mg2+-r:t> 3. 77mmol (^;jccfi 
APFO O 4.0 ] mi 0 OmL ^ 3 I^F^^j^HtTf^Tbi^Co MT'^Uyy^ 

-m^m\^^X5 Orpm T^^^M^tfCo MT©Fb10. 2 NTK^'fb:^ h U "^AtK 

mm^t^^^ tmz&'&iicm^^^hp^tbrco z.(Dm'^7mm(DmTmPhWi s 
hm5^x^±\zmmhrco ±m^i,tm^mmx$>-Drzo ncm^^sun <o^ 

S^^CDTA). g^^^iRX^^ h;KIR) , XRDX^^LTzt^^. ^UEB^ 

>m.) \zmmT^ \^—'i7^^z^m^mMitm\zmm-r^ ii-^Tftmm-^nrzo 
'im.i^m\^m t.mzm.\^tL% (dx^^^c ttfimm-^tiko z. <D±mm^^m 

bfctz:5A-^;i/:^-Dx:^7>'mT>'^:~'^A®Jimi3ppmTabt). m-DX. 
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5 mnmi O] (Al-Znl^ ' -LHDJ^^MM6 0*0 

oppm) iz-ov^x. A-yA^u:i-^^>mry^:=^'yj^ (C7F15C00NH4) 
omm^mMvrc t :i 5 1 4 s ppm ^ fee z. (D7i^mm\z 0 . 2 n OTimit 

m.itm^(Dm'^7mm. lap-^-t 0. sTsmoi my^^ apfo © 1. 1 t;w§) . 

Zn2+-<:r> 0. 755iiimol iWyi^^ APFO ® 2. 2 ] ^1 OmL S:3B#^J&^tt 

TMTb;feo MT4'«T>;^3-M^fflViT5 orpm xMWSimnrco mTom 
&m<m^^%B^<Dmt>mM^iiib^^tmzm'^^^^^^vt^tbr^o ^(du 

L.fca^tiji^36^i;itt^u, itjs^T^^ic^l^L'feo ±M?it«iife^H^TS> 

20 ^:t7 ox:xi smmn^i^tco tz^m(Dnmmmu2. e 2g xh-otz-o z. 

tff Life t ^:5> #u Eg:7 uz-rbx^^i/^^ng^^iiiftM^n^ tm-i ^>^m 
m^m in-y)v^u-t^^>m) \zmm,^n^\f.-i^^^xsm'^u-^mim 

25 v>m^t.m^ :^ywmm'mi)m'^wmimhP<\zizmvf^h(Dx^^z. 
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J- V >©tgS« 5 0 ppm D . tJ^o Ximm% 9 8 % £Jl±T^ o 

5 ^^my v^:^'f'vymMo^\\im^'^<j^mw^mi^ (ptfe^^^2 s o 

Oppm) \Z-D\^-X. /•^—y)\^:tU:t^^>mr>'E=i^J^ (C7F1 5COONH4) 

(Dmm^m^vrct:i^i o oppm t^-dTco ^(DT^mmizo. aN^TK^^fb 

10 [AP+-r:t> 0. 232mmol(S^7X4' APFO <D 1. 0 , Zn2+-r:t> 

0. 232IM01 (g^7jc4' APFO CO 1. 0 ^JUfg) . lig^*^:t> 0. 232mmol (S^7K4> APFO CD 
1.0 151 OmL ^SNpPBlJOHtTMTbfco CiniJJimi^^KCD p H ^ 8 

mmmu2. s 2g t^o;^. co^mtt^mz^Diy^xmrn^in tmmizvx 
15 # u EH :7 -rbx^^ 1/ >mmtm^ ^ >^m^'mmm'^m.7mihmii^\zm^ 

^^>mT>^=L^A(Dmm\t4wm x$>^. tjgoT, m^UTKmitmcD^^ 

:7-/>fbX5^1/>©a^«5 Oppm tJeoTttj^^^g 8%i^±T^ 

20 -dTco 
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x'^^o m^^xm^m7mi\:,m(Dm^tyymmt^m(Dmmmmizmff 
b . z. (Dm^mTKmitm it-m^mm:^ ^ zs^m^mmomiju iz^-oT^^iz 
m^^n^oi:. ±Byym^i\:^^^mmzmmm^T^z.hi()^x'^^o ^ 

fc. BM/Si^Mmmiz^B^^xit. /'^—yjl:ta:^—:^>m^^T^^mm^M 

h^mmom-^x^. ^miz9 o %sK±(Dmi^xMi^^m'^x^(Dy ymmt-^i^ 
^m^t^ct-^^x^^o mmr^^mmt.mm\z9:ivx^^uh(D 
^m^^^::t-fy^x^^o ^rc. mikmyi^m^m\tmi^xmiis,T^^t7()tx^^ 
ox. mm. um\z^mx$>^. •^B\z:$imm(Dmm:^miz^tiu. 
:^m^m7Km<tm iz $ nx i^^^y^ mm<\:'^m^:^m v . sm^A < ©idi v 
xn^mmr^^t-^^x^^o m^x. yym^^it^miz^^mm^^mmiz 
M-T^M.m^i&mT^ c ii^^x^. mrcmmt vxmmt^ ^ ti!)^x^^o 
^mm(Dmm:^miz^mt. y^mm^t^mom^t^iz. mm^^o) 
p T FEu^cD^y u -^-^mmvxitm-^i^^ z. t7()tT^^(Dx\ p 

^^y ym^ U •7-®^^^^7K^^m6<Jtci8lST-5 Z. ti:)^X^^o 
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l^lb'&tf&H^-r^ t.mz^y u -^-^vlw^^^ z. h ^m^t-T^m' 

(2) y^ymmt'^'^t^yym'^^j'^-^^tsmmiz. nm^mm^^zs 

^m±mM^muhxyymm\:^m^mmiz^t^mmm7i<.m^mt^yym 

Mv. yymmit^m^TM^cDm.^^mt^^it^wwLt'r^mm-^mo 

( 3 ) yy mmit^m t^y v ma^ u ^^timm(D p h ^ 4 &.±.\zmx 
xy vmmt^m^mmz^t^mm^imimt.^y ym^f- u -^-^tm-^^ 

15 (4) >'^y^m^b^i^^i'^:7^>m#U^-§-^tP^^lc:. T;i':^USr^JDb 

( 6 ) iim^mm.:^j:zs^m±mmmitmx$>^m:^m i ~ 5 ©^srnd^tc 

25 (7) :7:ym^ib'&i^7&^. mmWii5U±(Dy)V^nij—'^>m^mT^ti)V 
( 8 ) ^y y u •x'-d^Tj^ u Eg ^;/{bx^ 1/ >x^^m^m l ~ 7 ©Mtl 
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M(II),.,M(III),(OH),Y^„- nH^O [1] 

(10) w^:^ 1-9 (Dmnmzn&m'T^mm^mz^'Dxm^mymih!^ 

Tc mnmi^r^iwzmmvx^m i^rc:t^ ^^mr^ ^tiz^v). yymm 

(11) m^mi'^9(DiBiti-^-^izBm.'r^mm:^mz^'DTmmK7i<imihm 

mmmmiz^m-^-^. ^mm^^mvTyymm<[:^i^mrc\t^<Dm^Mi\sL 
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nmi^timm\zvx\/^^o ^tc. mmmmx$>^rci^\,z^<Dm^^mii^<Dmm 
^t^mh^Mm-^nxzLm^^tco vi!)^^. c(DT=:-:tyi^^mm^mm(Dy 

25 it^mx$>^. t^i^ifi. jfi¥. nm'p^mmzMvximmm(Dmmm< 
ik^^tix^y)s ^(oyymi\^-^m\z-D\^x%. '^<DW^^^^xs^^n±\z^ 

1 
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(jRpi^Bs 61-215346 ^) . c<D:^mtmmmmmmit:mm-r^<Dxmm\zM 

mmvTi^^^ p T FE(Dum=-^m^t^>^-m^m ^ . ^miz^mm^fi^^. 

10 ^fc. 'i:t>^miZ^^Xy)l:turM>m^mm'r^:^m (W099/62858. 
UK1314607) 'b^e>tlTVi-53&^. ;i©:*r^*Tfe^feP T F E^S^Sr^^f ^ 

mttm 8.6%) iz-Di^^x. T::i^>=&mmizm'::>m^^:^mitm 

15 (Zn2Al(0H)6C,F,5C02) ^m^J^OBmx^izm^hT^i!)^ (02N:{b^#^7 6 

i/3i< . ^<D^of3iyym^it^m<Di^mf3i\^^vmmzm'r^:^m^tM-^m^-^ 

20 

tzm^mm-^-^^iimz^yym^^j'^-^mmiizix^m-^'^. iff*b<«, a 



2 
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(2) y ymmt^mt^y ym^^j^-^^tsmm\z. -m^mu^^rj^ 
-m^mm^miavxyymm^t^m^mmiz^tsm^mTm^mt^yym 

( 3 ) yv m^ih^m t^y v u ^-^^^tsmmo^ p h ^ 4 eJi_h{cM;i 
xy vmm\:>^m^mm\z^nm^m.imimt.^y ^m-^ u T-^etM$-& 

-5 ±IB ( 1 ) * « ( 2 ) ©Ma>^J*o 
^ ii- § ±f3 ( 1 ) ^ re ( 2 ) ® ^3S:5^^io 

i^^^A (Dmx&^ ±iB ( 1 ) ~ ( 4 ) (Dmni)^ \z$mrr^mM-:$mo 

( 6 ) ~m^mm^^zs=m^mmm<mx$>^±m ( i ) ~ ( s ) (Dmni)^ 
izmmr^mm^mo 

(7) y^mmt-^mT!)^. ^m^5u±(Dy)v:tut!—^>m't^'t'^ti}i 



3 
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IB ( 1 ) ~ ( 8 ) (J:>^ni:i^\zMmt^^mnW.. 

M(Il),_,M(III),(OH)2Y3,/„- nHjO [1] 

5 yiiimfum^m^^y. M(iii)jiH«^M-r^>. xtio. i~o. 5, n 

(10) jiiB(i)-(9) (offi[timzumt^%M-)3mz.^'o ^mim.im\'c 

(11) JtfH(l)~(9)©{Bjn/&^tCfBicT^^S:>^jSlCi;oTS4^1t7m'fb 
15 •^^mm^Vz.i^n^^. ^^»t>^?iSiJbT>'-/m^Yb'&#j^;/c:«^<D4i^lHl 

So ^r^.^(Di.T^iit.mz.^yym'^^i'^—fymmz.^m'r^(D'^. ldh 



4 



wo 02/10104 



PCT/JPOl/06451 



10 DH<DPfBiic@^$ii. mmz^yym^^^j-^-o^t^m^^fi^-^-^. mw^M 
vxz.n^^mmif)^^^mT^ctmi^^^mm:^m-v$>^o mi^mizit. 2^ 

X. tiJi^>mf3i^(Dyym^^mm^mtiiE^^^^ ^y^m^-^j-^-tv 
xy^^vmyy itJL^ vyuE ^^t^mmu e \zn\^xm^m\zmmr^ z.t.ffl 
15 T^Sc :L<D^^n.yymmY.^mt.'^yym^')'^—ii^^tsmmtL 

20 M(II),_,M(III),(OH)2Y,/„- nH^O [1] 

U(M)}itlim^m^^y> M{\U)\i.=M^m^-:^>^ X«0. 1~0. 5, n 

mt'^mY \zm^WkXtdm(o %<dx^^o 

M(II),.,M(III),(OH)2A^„- nH^O [2] 

5 
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(^"^J, A}it.mmm<DT=:-:t>. Mill). M(III). X. n 1 ] Jdl^i;) 

10 e.ti'So 

15 *bvi. :Hr#6<ifc«, y)\^-^u')j—i!^ym.^-mt^yv%m\:.-^m<D 

pHS4£;l±. »^*b< pH 5-8 {Cil|^bT±|BJiJ|^:^7KM<btl^tfclS$ 
«-hiBS5:[l]}C:feViTCine>O^;i/JtXd^0. 1~0. 5 fcJ^^aTabm^^V:»„ 
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y ymm<t^m:^^u^y ^m^v •^-^^t5^miz^tf>^f^i&:»x^j^':f^j 
>ifv. mm^\z^^ti^mmm^^m^^m-t(D:^i^\,^. mm^^zmmm^H)^ 
10 m^Lx\^^^t. ^mm.'PTji^tiv-^^m.miz^'oxmm'^n^(Dx»^v<:^ 

m7m^tmmmmthxi^mT^%(Dt.mm-^n^o 

^f^vr^mmM.yKmtm^^tsticmi^—mmrsimm^mmmz^'Dx^m-r 
^iitmx^^o Mi^mu^mmmr.ii\^^v^m:^mtvxit. m^\t. mm. 

(g) y ^^-fb-^^cDHiiR 

mi^vr:immm7i<.m<m (^Liixm-^n^m^mTKm^tm) i)^^yym^ 
it-^m^^m-r^\z\t. ^(Dm^m7mitm(otm^i>'iii&rf<omk\zmm 
^<Dt.^yvmmt^m\-mm\z\mm^f\zn^(Dx. ^.ti^mm^m 
25 LTiHiJK-r§^\ ^t^\t.^(Dmm(DmwLmyymit^^m^v^(Dm(DmmM. 

:*--r;i'M^^iR-r§ z.ii\z^'oxy ymm\:-^m^r^\x^<DU^mm.t^ t 
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10 mmmm\zmmvt^\^^<Dx. w^^±Mmm^m.)^±.\zumvxmm^mm 

z.(Dm.Wi^±XEmm.m.}^±.\z^'D x^gb. nm^m-i-^y^^xs^m^m 

cM^jim^^^m-^o ccD^^tm-m^mizj^mt. ^yym^v-^- 
15 tyymmit^m^^B\z^m-r^^ti)^x^^o ^m.vrcrt-ovm^m'^m 
\z^^ x^^mTn\t:^)v^ >mm<D y v nm'c^m^^mm^^wm^xw^ 

fsi^. m^m7mimimt^yym^'j'^-mMizm!mt^i>HiuT<D 
mmfsi^izm-^t^t. —mz^m.m\z^^xmm(oumf)^±^T^<Dx. z. 
20 n\zj;:vm.umyym^i\:'^mtii^^v^(Dmo:)mmum&.±\zr^^m'^\z\it. 
^(Dmu^^-Dx^m^miy. m^oy^m^it^m^^tsmmt. mm^o 
^yym^V'^-UMf^t^^m'rn^t!^^^ ^tc mmi!im^^t^\z},t±m 
mmum&.±\z-/3:^^3izMm-rnnit^\^^o 
z.(Dm\z. imm^mm\zmmvrcmm^±$mmum&.y(Dm.u.xmm^ 
25 int-^ciitcj^t), yym?^^t^mt^yym^v^-^mm^tvx^mi^ 
tcmz. muvrmm^^±$&mmmm&.±\zmmvxy ymmih^m^mi\: 
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5 -r:t>^m$n, m^izmmt^. zin^mm^mv. Mi^vrcmm^^rj]^ 

10 hLxm^o ^(Dyymmit^m(DTjizi-}vmm\tm^'/si^(D:^m'T:mm:-r 
^z.tiz^r)^)i:^ aoyy m^^t^m^mmmt^rDMwx'mi^'r^ 
jii:3&«T^^o ^yym^^^j-^-mm^o^ttmmu-^mfsimm^m^ 

(/\) mm 

m^tm^mm'r?> z.t\z^^xyy mmt-^^^mMv. z. (DUcmommi:^ 
20 izmm^izmmT^^yym'^v'^-^mmvxmm'^'&^z.tffix^^. fsi 
^, mTi^ti'^^mm t i.x^m-i ^ >^^m-c :t >7a: l d h b^-r 

§ z.^\z^^x^^m\z^^BM<omm:^m^mm'r^ z. ti)tx^^o 

25 mmzmt^m^m7mitm^mmv. ^rnzyymm<t^m^^mmM-^'ii:^ 
:^m(-< :t>^mm . y ymmt^m^^mm^vrzit^(^^m0.hxmmm 
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:^mmo^m^m'^&rf<D^-mm\z^^x^wm\zmmt^o n.^. sine* 

3 Oral <hD, -^ibXZl 0ml <D^ uuy 1 0ml (D:^^Vy^}V—mW. 

sjnA^ j;<*go7t^{c 1 o^FBi^sbPj^a • ^^^^t^&fflViT^n^^n© 

10 ^o^ii«^l<o^i^$gHTO~l©ISffl{c^^t9. ^Mm^v^aiittS^bi/Sio 
^J£^J 1-11 J:rJf^m^^ 1 tc^bfep 

C^Jg^l] (Al-Znl^) 

3}^ U :7 -fbxg^ 1/ >ltflH<D?L{bM'&^® Mm^S^^ (PTFE^im230 

15 Oppm) \Z^\/^X. /'^—y)i^-ta:t^i$'>mT>'e:i^A (C7Fi5COONH4) 
(Dmm^mMVTc tZ.:5 1 4 Sppm Tabofco ::©7K^l^tC0. 2N(D^mit 

-^hv^Aymm^miwvxpH^nzmmvTco mmt2 6''cx$>'Drco -a 
\,z:L(Dmmi h\zMitr)VB.=.ry2>.tmi\:m^(Dm'^7i^mm ik\^^-t-t> 

0. 378inmol (#^:7|c4« APFO <D 1. 1 lji^^^:t> 0. TSSmmol (5^*4' APFO <D 

20 2. 2 5^1 omL ^ 3mmf}^nxmTvrco mr^uyyti-m^m^^ 
x5 orpm xM^^mffco mTomo. 2N7mi\:±h'j^A7i^mm^m'^ 

(Dm^yi^mmomymm^ ^m< mi^^^B^omtiimM^^ib^t^^z^^m 

25 fco m.w^w±'r^t^0^h'rcttm\tm'^f)^zmv. mb^x^±{z^^v 

miyfco ii<Dn:mm^mm.^t7 0x^x1 smmnmvrco ^m'^om.mmm. 

10 
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<D-v$>^:it timm-^ntzo ±mm^^^i.rc t ^n- y ji^ 
^mn^/^-yji^^u:t^i^>m(Dmmm\'^9 8. 6%i:$>'z>rcio ±^ 

10 9 8%&,±l:^^rzo 

^ijmyy >fbx5^ u >mm(Dm.<tm'^^<DmmmiF7K (PTFE^iS23o 

Oppm) Iz-Di^^X. /^~-yjl:tu^i'^>my>=E::iOJ^ (C7F15COONH4) 
15 (Dm&^m^Vrct:i^2 0 Oppm -V^^-dTco ^(D:^mmzO. 2N©7|c^'fb 

^(Dmmi'nzm^\:.T)v^=i^j^tmi[:'^^^^zy^j^(Dm'^7Kmm [Ai^+-r?r 

> 0. 603mmol (g^7jc4' APFO © 1. 3 Mg^+^T 1. 2Immol (S^7K4» APFO 

© 2.6 i^l OmL ^3^^>&HtTMTbfe, igT+J^T^^-M^ffl 

20 V:>T 1 0 0 rpm xmi^^m^Tzo mTom 0 . 2 N;^cm'^b:^ h U A7X^^^ 
jil:?gTbTpH;^>^^9£;C-hl 0 OTtCTS:^ 5 (CgiSbfco MibT;i^5nr>i:, 

11 
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10 

immm 3 d ( a 1 - m g ^^^mmM) 

^^juay yi\:ji9'U>mm<D%itm^Wi(Dmmmm (PTFE^iS2 3 0 

Oppm) {COViT, /'%—y)V:ti:i^^i^>m7>^:=-'yA (C7F1 5COONH4) 
(Dmm^mMVTct^^ l 4 Sppm Xh-otc. CKDtK^^JCO. 2N<^7j<.M'fb 

4. 46inmol (PtK^' APFO (D 13 , Mg^^-i'^^ 8. 92imnol (^^7X4' APFO (D 26 

^;i/fg)] 1^1 omL ^^mmii^\-yxmrhfz.o mr^n.Tyts-m^m\^^xi 
0 orpm T^#^mt;fco ^gT<^^o. 2i^imiti'V^)^j^imm^m'Km 

(D^mmrvTco mw^w±'r^t^^vrcmm\tm'^i)^zmhx. 
^x^±\zij[,mvrc. ±mm\tm^mmx^^rzo m^m^sum 
25 >y^)]^^-xmmhfto ^(Dmmm^mm^ t7 ox:xi brnm^i^vtco 
ticmm(D^^mm\t3. 5 eg T^ofc. zonmi^r^it^^^^^mmmm^^ 

=^(DTA). hMiR) . XRDX^^Vr^tZ.^. :^^)myyit 
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T, m^m7}(im^hmiz^^n^/-^—yj\^:tti^^i^>m(Dm^miit9 s. 6% 
•^vmyyih:r^u >mm(D%itm^m:<Dimm^m7i<. (ptfe?^^23o 

Oppm) iz-ov^T. n-y)V^u:^i^^ym.T>'e:=.^h. (C7F15COONH4) 
(Om^^M^VfcLZ.^ 5 0 Oppm T2bofeo <l(D7i^mmzO. 2N(D7KM<b 

15 \zzo^m2 Q-L\zmitT)v^:z^j^t.mtm.^(om^ii^mm. iki^^^^y 

30. 2inmol APFO ©1.3 '^}V^) > In^+^-ty 69. 6iiimol APFO 

(D 3.0 ^;i/fg) ] 1^1 0 OmL ^ 3 BtrB^/iHj-TMTbifeo MT^'^T >:5t7-K 
^ffiViT? Srpm T^J1i^,^tt;fec ^iT^PpTO. 21<iiimiti-h^)^ I^iimW. 

^(D^m-mT\^t:Lo mw^w±r^t^^\^rz.mmm.-^mztm\^. ms 

13 
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T^ofeo i^rc±Mm(Di!^'}my vi\::L^V>(Dmmt^ Oppm T^^TfeD^ 

-rmo-^^ )vmt.\zm^-^^r^. m^vxn-y)vtu-^ 

^^>m.4. Og^#7to 

15 

C^M^JS] (A 1 -Mgm • i^mtcj:^®!^) 

^\)my yitx-^^uymmo^^im-^mo^mMmmy^ (PTFEms2 3 0 

Oppm) tC^V^T, A'-:7;l':^D:ti7iS^>my>^n':7A (C7F1 5COONH4) 

0D?^|g^^iJ^bfetJi5 5 0 Oppm Ta&ofeo eiO7jc^l^Jc:0. 2N®7K^{t: 

3+-r^> 46. 4mmol (^TK't' APFO (D 2. 0 , Mg2+-<:t> 92. 8mmol (^^ 

TK'f APFO 4. 0 ] ^ 1 0 0 OmL 3ISf^5&^ttT?!STb;feo mT^\t 

ry:^-m^m\^^X5 Orpm T^J^^^ttfeo MTcoFb^O. 2N7mit'^hV 
25 ^7A7K^^^3i3l:t®TbTpH>&^9^±l 0OTlc:fj:^J;'5JCilMb}feo 
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m^x-nrnvrco ttmcom^mmite e. eg T?abo;ito ^mvtz.ttm!'^^ 
5 ^mmmm^mmpd. g^^^iRx^^? h;HiR) . xRDx^mvrciizis. 

^mmmii:fym^m7m<mtmzmmvrc^<Dx$>^:i tajmrn^nr^o z. 
10 (D±mm^6^mLrchz^/'^-yji^u7t^^>my>=E-ryj^o)mmit3 

ppm Ta^O. 1ft-Dxm^m7i^mi\:m<D^^n^/'^—yjV:tn:t^i^>mo:>m^ 

9. 4%x$>^rco ^rc±mm(D'^vmyy^h3L^u><Dmmi±5 oppm 
^mx$>K). ^-Dx^a^izmmiriid 8%u±x$>'=>rzo 
z(D^mvrcn:m4 0g^ty). i2 0g(Dm^mm^io%)\zm^. m 
15 f^xsmmmi^i^rc.. ^(Dm. mm^7 ox:\zmmhx^mmm^m^iivrco 
mmvrcmm^<D^mmm\it2 ?. og T^t)> cn^ dta :fe<ktxi Rx^^sf 
vr^tz^. ^vyy^[::ji^u>mmizmmt'^}d-^f)mm'^nrco 

Tm<D:t^ jumt^z^m-^'&rco -t-ovm^^^v. mmhx/'^-yjv:tu:t 

20 ^^>m4. Og^ntCo 

immm e ] (Ai-zn m • mMiz^k^mm 
^'jmy yi[:jL^u>mm<Dm.it:m^mi<DmM^m:^ (PTFE^i^2 3 0 

Oppm) {COViT, ^'^—yjV:tU:ti^^ymT>'E-^M. (C7F1 5COONH4) 

25 (Dmm.^m^vrctz^ 5 0 oppm xh-^r^o z(D7mm\zo. zncDy^mit 
i-v^)^A7mm.^mswxv>ii^7\zmmiVtco mmt2 &x:x^-or:io ^ 
\zz(om^2 o-L\zM^T)v^:=.^j^iimtm.^(Dm^ii^mm ik\^^^^> 

15 
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30. 2iiffliol (S^tK^" APFO (D 1.3 ^:;Hg) > Zn2+-r:t> 69. 6mmol (#7jCff APFO 

(D 3.0 ] i^ioomL ^ 3 i^^;?>ntT?iSTbfe. m~r^wryf3-n 

10 ^i^cD^^a««6 5. Og Tfeoi^do ;i©^^L;^ctt^#i^^M^mS:^W 
(DTA). #^1^®:JRX^iJ7 b;KlR) , XRD-e4>«Tbfc:,hJl^. # U BH ibX 
5^1/>Wj!gfC!liM-rstf-^'^:^<:t>lf®^14^J (/t-:7;W:f ^:^-:5^^S^> 
20 zi(D^mvrcm^<^4 og ^<hD> 12 og (Dmmmizuu^. ^uTsmm 
\zu^xw^m:v. ±m<D zn -r:t>t Ai -r:t>^-^ty7Jc^t^t<h> ra^rt-r 

m3. 9g$r#fco 
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mmmi^i (a i -ugj^ • yFmmm^^m^rmm) 
•^vmy yit:ii^u>mm<D%im^m(ommm^7i<i (PTFEji^23o 

oppm) iz^i^^x. A—yji^ar^t^^ymrytzL^M. (C7F15COONH4) 

<Dmm.^mMvr^ii:i:5 5 0 oppm Tabofco c<D7i(i^m\zo. aNODTKM^fb 
\z^(Dmm2 o-L\zm<[:TJi^^~^Atmif^^^z^^A(Dm^:^mm ui^^ 

-f:t>46. 4inmol (#7jc4' APFO 00 2. 0 , Mg2+-<;r> 92. Smmol C^^tK^" 

APFO © 4.0 "izJl^m ] ^1 0 OmL ^ 3 ^FBl;5HtTtiTbfeo mT^\t7>:f3 

-m^mi^^r 5 0 wm xmw^m-frco mTomo. 2N:^m<i:^hv^A7K 

10 mm^m'ELmTvxvM^9&,±i owrizTji^^oizmrnvTco m^tyji^ 

mm^phib^ tmzm^iz^^^mht^ibrzo ^(Dm-^jmrncomrmthm: s 
mmxmmo^mmTvr^o m.w^w±'r^t±mvrzitmtm'^:^^iztK:^ 
i^. m5^x^±izitmi'rco ±mm\tm^mm-v$>-Dfco iz^^m^sum ® 

mhrco m,m^<Dtz^mt6 e. eg -v^-or^o ^(D^mhtdttm^^^mm 
aa^tf(DTA), m^m.ux^>7 hMW . xRDx^mvrctz.^. ^vm 

^ ^ >m) izmmt^ i^-'^:i5^xsm^m7mitmzmm'r^ tf-^7:«>mm$ 
20 nr^o z.<D:itf}^(b. ^<omm\t^umyy^tJi^uymmtm-c:t>^mm 
^m7^m^m7i^m^i:m^imztz§^vrzh(DT$>^ z. ^i^mm-^nr^o 

m^^m L7t t ^^/'^-y)V:t u:t^^ >m.7 >'^:=-^ h.<omm\t 3 ppm X^ 

Y). ^'DTm'^m.^wti\:m(D^^n^n--y)v^u:t!7^>m(DmMmt9 9. 
4%T^o;^o ^tcJtm.m(DT^^} my v\\iJL=f-v>(Dmmts oppi 
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5 mmm^^ (Ai-ca^) 

i^^)myvVc:r.^v>mmo^%itm^'^(DmMm!^ii^ (PTFE^i^2 s o 

Oppm) (c^Vix. n—y)V^u-t^^ym.7y'^^^J^ (C7F15COONH4) 

(Dm^^m^\^tcih^^l 0 0 Oppm TSofco ^TK't'lc^^bTVi^ 

:n>^Ai:li>fb:^;i/v">A®S'&7jc^l^ [APM^t^ 2. 3211110I (S^^K't' APFO o 

1. 0 . Ca2+-r?f > 4. 64mmol (SbK4' APFO O 2. 0 ^;H§) ] lljl OmL 

^3NFF^j^>HtTigTU:^Co MT4'J17>:^7-M^fflViT5 OrpDi T^J^&Mtt 

m(Dmym.^t^^m<m^^^^(Dm.iflmm^^^^t.^\z^m)cM^^^iy 
^±^^}i±^vtz.tmu.m^mztm\^. m5^x^±\zmmhtzo 
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i7i5'>mT>^-'^A®iim*3 4 4ppm Tabo, m-oxm^mymitmz^ 

5 

C^li^?IJ9 3 (A 1 -Mg^ • C9F19COONH4) 
#UEg>'-/'fk;x5^W>i^J5i<D?L^bM'&^©mm^#7K (PTFEM^230 

Oppm) iz-Di^^x. n—y)V-:^u'fijymy>'^:=.^A (C9F19COONH4) o 

mB.^UM\ytc^^^^ 0 oppm T^ofeo ^IOtK^^IcO. 2N(D7Km>fb:h 

-r::*-> 1. 88mmol (S^7K4' APFO ® 2. 0 ^rJWfg) . Mg^^-T 3. 77mmol (S^TKif 
APFO O 4.0 ^;W§) ] ItJl 0 OmL ^ 3 P#K:i5^}tTyiiTLfc„ ?ST4'^iT>:^ 
-»^ffl(/iT5 Orpm T^^^ggttfeo MT©K0. 2 N7m'ft;:^ h U A7jc 

fco ^t^#i©^j^m««2. 8 2g T^oTto ;i©^^bfca:m«^&^iifiS 

«^«t(DTA), h;KlR) ^ XRDT^^-^TbJttJl^. #UEg:7 

ym \zmm^^ \f.-^^^xsm'^m7\i^mitm\zmm-t^ }=:~-^i)m^-^nt^. 

VTctz. ^n—y)V:^uv^ti ymy y'e:=-'y J^a^mm^ 3 ppm 0 . ^^ox, 
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5 imMmiO'} (Al-Znm • LHD?^^?a;^6 0*0 

oppm) \z'z>\^x. n-y)V^u-ti^^>mry'^:=.^2^ (C7F15C00NH4) 

^itm.^<Dm'^7mm CAPM^^VO. 378mmol (^I^tK^" APFO (D 1. 1 ^;l/fg) . 
Zn2+-r:^> 0. 755mmol mH^^ APFO © 2. 2 ] ^1 OmL ^Z^mtf^n 

TMTbfcc MT4'JiT>:^-m&ffiViT5 Orpm T^tJ^^J^ttfeo mT(Dm 
0. 2N7K^Y^:::^^U^7A7^c^^$3i:i:MTL.TpH;0^'6. 51^±7. Si^TJ' 

^m<m^^m.^^(Dmtimm^^^^hmz^m)c^^^mi.^^r^. z.(Dm 

\^rzxzm-m-^ti^\ztm\^s m^^x%±\ztmvrz.o ±mmt.m^mmx^ 
-ryfco imm^3 (o:^y^^yy^ )v^—'vmM\^r:Lo z.(DtmL^^mm 

m'&m u^—y)v-tu^cf^ym) \zmm-^n^\f.-'^^^xsm''\m.7Kmi\im 

-T^zAO^imil 3ppm Ta&D. «£oT. ««^7Xmib#f®^*tl^ A°-:7;i/ 
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^u>(Dmmii^5 oppfflT^iiT^t). ^^-Dxtmm^to 8%i^±T^ofeo 
mmm i i ] 

# u E3 17 it:x5^ u >mm<D%itm^Wi<Dmmm^7K (PTFE^i^23o 

Oppm) JdOViT, /'^—y)U:tU:ti^^>my>'^=:^A (C7F1 5COONH4) 
(Dmrn^m^iyTct:!^! O Oppm Ta^o^o C(D7i<.mmzO. 2N(D7KM'{t 

Mt^ [Al3+-r:t> 0. 232inmol(^^7jc4' APFO O 1. 0 ^;i/fg), Zn2 + -r;r> 
0. 2321IUI101 m7K^ APFO CD 1. 0 ^;i/fg), Mg2+^:t> 0. 232iDmol (#7K't' APFO (D 

1.0 ^uiomL ^3^rBi;0HtT?iiTb;/^o cti&.mtmm<D i> 8 
-9izmmvrcumtmmmi tmmizhxmmm^^^^'^rco ^^^j©^^ 
^^aa«2. 3 2g T^o/to ^KD^mttmmz^i^^Tmmm 1 t:mm.izvx 
'jmyvi[:x.^u>mm^m^:t>n^mmm\-^m^mMkitmtmzn:m 

y yitJL^VXDmWA^ Oppm T^^TafeD. t«eoT«t^^}±9 SJ^UAi-r^ 
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(DT. mm. umzmm-v^^o '^^izi^^BM(Dmm:^miz^Hit. z.<d^o 

xn^mmr^ct-^^x^^. «eoT, yym^it^miz^^mm'^^m^iz 
n-r^Mm^i&m'r^ z. t-^^x^. mrammt vxnmm'T^ z: tii)tx^^o 
$e>fc, :^mm(Dmm:^mzj:nift. y ymmi\:'^m<DmmEmz. mmf^(D 

PTFEy3:Eo:)^yym:^sV'7-^mmi^XtZm^ii:^Ct7(}^X^^<DX\ P 

^-^y ym^^j -^—(ommmyif^^^^kmizmmrr^ z. iifi^x^^o 
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(2) yym^it^mt^yymt^v-^—^^tsmmz. nm^mM^^xs 
^m^mm^m-mvxyym^it^m^mm\z^tsm^mymimt^yym 

( 3 ) yy mmt^^ t^y y u -r— ^^t^^?^® p h ^ 4 sK±\zm^ 
xy y mmit-^m^mm^z^nmm^Tmitmt^y y m-^ u -^-^tm-^"^ 
^m^m 1 ^rc\t 2 ©^aa^^^o 

15 (4) yym^^t^^t^yym-^^j-^-^^tsmmiz. T;i/;^ju&^jnb 
T^^0 p H ^ 4 ~ 1 2 icii^-r§ tmz. nm^mM^^zs^m^m^^m 
unvxyy mmt^m^mmiz^tsm^myKmitm t^y y mt^ u 

( 6 ) =im^mm^^n=m^mmmitmx$>^m:^m 1 ~ 5 ©Mtus^jc 
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( 9 ) m^it^i^^mm\z^t^m^^7i^m^hm^'A^ [ i ] T^$n^» 

M(II),.,MaiI),(OH)jY,/„- nHjO [1] 

M (ID \t~m^m-i:ty. Mau)itE,m^m^:t>. xuo. i~o. 5. n 

(10) 1 ~ 9 (Dmnmzmm.'r^mm-:^miz^'D xm^mym^tm 

(11) 1 ~ 9 (DPin-f}^\zmm'r^mm:^mz^-Dxm'^m7Kmitm 
t^yym-^v^-h^tm-^-^rcmz. z.n^mM:^mi^xmi\s.L. -^Biz 
^ti^mm-r h u ^M.T^mmizmsi^'i^rcimzmm^mv. mf^vrcmm^^ 
mmmmiz^m-^-^. ^mmm^mmhxyymmt^if^^rciutom^mii^ 
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